Unlike most media, the U.S. television industry has continued to prosper as broadband diffusion has grown to reach over 2/3 of households. We first identify the source of standard TV's long term prosperity: technology, especially digital conversion. The result has been a massive shift since the 1970s from advertising to direct pay support, and greatly increased quality and variety of television programs--in turn leading to ever-higher TV usage. Since about 2000, online video streaming has become widespread, but its overall proportion of all TV viewing remains under 2%. Focusing on professionally produced commercial TV products, we find that online TV has also shifted toward a direct pay revenue model, and we offer suggestive evidence that online distribution is cheaper and more efficient than MVPD distribution. We attribute the apparent dominance of aggregators in online TV distribution to economic efficiencies. Drawing on a taxonomy of "Everywhere TV" systems marketed by the top 25 MVPDs, we model these "authentication" tie-ins as price discrimination devices intended to slow MVPD disconnections; although in plausible circumstances, the price discrimination incentive can slow development of online TV. Anti-competitively motivated behavior by established MVPDs or ISPs is also plausible, but while facilitated by vertical integration into program supply, the viability of anticompetitive strategies ultimately depends on large national market shares of the MVPD and ISP markets to be effective.
I. Introduction
The U.S. television industry has been remarkably fast growing and successful since its beginnings in the 1950s. And unlike most other U.S. media, television's prosperity has persisted over the past decade as Internet broadband adoption has grown to two thirds of US households, and online streaming of TV shows and other video content has become widespread. Many questions have been raised about television's economic future, both from business and policy perspectives. In this paper, we endeavor no predictions, but offer an economic framework for thinking about this industry's intriguing future.
Our focus is on professionally produced commercial television programming, and primarily on three economic aspects of the developing online television industry: business model development and sources of support, the phenomenon of content aggregation, and the offline/online bundling strategies of multichannel video program distributors (MVPDs), widely labeled as "TV Everywhere."
On the premise that historical context is valuable, we begin with the "standard" TV industry's economic success since about 1970. That story segues naturally into development of the online television/video industries. Following a brief introduction to online TV, we turn in sequence to the three main aspects of online television: revenue model development, aggregation, and offline/online bundling. In conclusion, we briefly discuss market structure issues related to bundling and other aspects of MVPD and ISP competitive strategy involving the online TV market.
II.
Economic development of television in the U.S.
A. "Standard" TV
The broad historical picture since 1950 is set out in Figure 1 . 1 The primary economic measure is total revenue as a percent of GDP; that metric is used to give comparative meaning to size of the media industries over time. The various media industries are generally ordered from bottom to top in terms of the dates of their commercial development: "old" media forms on the bottom, and "new" on top. The topmost category, "Internet," is a combined sum of revenues for all Internet-distributed media in the categories for which we could obtain data, including online television.
The Figure 1 graphic is updated from a broader study of the economic history of 10 major U.S. media (Waterman and Ji, 2012) . 2 This "lower-bound" definition of Internet media includes newspaper websites, digital music, digital movies, television station/network websites, Internet radio; e-books. An "upper bound" definition including all Internet advertising and other direct payment media shows similar time trends (Waterman and Ji, 2012, pp. 5-8) .
Figure 1: Total revenue of US commercial media as a % of GDP 1950-2010 * includes: newspaper websites; digital music/movies; television station/network websites; Internet radio; e-books Sources: U.S. Census; trade associations; industry analysts; 10-K reports; author estimations
The standard television industries (broadcast and multi-channel) have performed robustly throughout this time -including the period after about 1999, when revenue of the media industries as a whole began declining as a percentage of GDP. In fact, the only other media industry (apart from "Internet" media as a group) to have grown as fast as GDP since 1999 was the relatively small video games industry.
3
Economic performance of the television industries is separately illustrated in Figure 2 for the 1970-2010 period. The "Internet" category here includes national TV distribution, such as via hulu.com and CBS Interactive, and local TV station websites.
3 Video game software accounted for . 06% GDP in 1999 (Waterman and Ji, 2012 
Sources: U.S. Census; trade associations; industry analysts; 10-K reports; author estimations
Preliminary data (Waterman/Ji, March, 2021) Television grew steadily as a proportion of GDP over this period, including a relative increase of about 20% from 1999-2000 (.93% of GDP to 1.12%), a time interval when media as a whole declined by about 20% as a fraction of GDP.
How can we explain television's exceptional growth? The basic answer is extraordinary technological change (and a cooperative FCC), combined with an enormous, expanding appetite for TV by American viewers.
One aspect of TV's economic growth has been a massive conversion from "free" (ad supported) to "pay" TV (i.e., multi-channel subscriptions). As Figure 3 shows, less than 7% of TV households subscribed in 1970 to multi-channel services, virtually all of these cable systems. By 2010, nearly 87% subscribed to a variety of MVPD services. The underlying technology link is that when television began in the 1940s, direct payment was awkward and inefficient; but beginning in the 1970s, direct pay systems--first cable, then DBS and most recently telcos--have excavated a consumer willingness to pay for TV that in the aggregate has now exceeded advertiser demand for the viewers (Figure 4 ). The FCC's role in this ad-to-pay conversion was its Census Bureau; FCC (1998); NCTA; SNL Kagan (2001 , 2007 4 Between 1955 and 2011, the CPM primetime average across ABC, CBS, and NBC has grown by more than 1,700% from $1.57 to $26.93, and when adjusted for inflation, the CPM rate has almost exactly doubled. From 2000 to 2010, the CPM rate across the same three networks has more than doubled (not adjusting for inflation), from $13.30 to $26.93, which is a 52% increase when adjusted for inflation (TV Dimensions, 2012 , p. 52; Bureau of Labor Statistics). (Waterman/Ji, March, 2011) Another aspect to television's long term growth is its increasing value to consumers due to massive expansions in channel capacity, accompanied by much higher financial investments in television production, and since the mid-1990s, increases in picture quality in the form of high definition. This rise in value of television products has again been driven by technology.
Partly responsible were the launch of geostationary satellites beginning in the mid-1970s, and steady increases in cable system transmission capacity via fiber optics. The dominating cause, however, was conversion from analog to digital production and distribution technologies. In the early years, analog technology was cheaper and more efficient than digital. Over time, though, the balance shifted dramatically in favor of digital, which allows for higher quality and quantities of TV at lower cost. While public policy has focused on the FCC-led digital conversion of the U.S. broadcast system beginning in 1996, more significant has been digital conversion of multi-channel systems ( Figure 5 ). Modern DBS, launched in 1994, was all digital from the beginning, and at about the same time, cable systems began converting to digital tiers, which dramatically expanded their channel capacity, in turn stimulating entry by hundreds of new .
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Direct Pay (% GDP) television networks. Entwined with these changes has been widespread adoption of digital, mostly HDTV sets by consumers. A less noticed digital driving force has been more efficient computer-based systems for controlling program flow to consumers, which have contributed to a massive growth in cable TVs revenue per subscriber since the mid-1990s.
5 The higher value of television to Americans since the 1970s is further suggested by a one-third increase in TV usage from about 43 hours per week per household in the "early 1970s," to nearly 58 hours in the "early 2010s" (TV Dimensions, 2012, p. 76) . Remarkably in fact, U.S. TV use has continued to rise, albeit more slowly, through at least 2011. A.C. Nielsen reported that total weekly hours of television use per person rose from 33:48 hours in the 2008-09 television season, to 34:01 hours in 2009 -10, and 34:12 in 2010 -11 (Nielsen, 2011 ). We now turn to the development of online television and its effects.
B. Online commercial television
Some watershed events in the now familiar history of online commercial TV program distribution are shown in Figure 6 . With little fanfare, iTunes began offering some recent TV series episodes for direct payment in 2005. Phenomenal consumer response, however, 5 From 1998 to 2006, average cable TV system revenue per subscriber for TV services grew, in constant dollar terms, from $33.9 billion to $47.5 billion (Waterman & Han, 2010 A second reason is that television has benefitted from good IP protection. While music and probably movies have suffered from rampant illegal file sharing, and liberal fair use interpretations of news copyrights have probably damaged news publishing, copyright has been effective in TV. In particular, enforcement has worked, notably the reasonably prompt responses to "takedown" orders issued to YouTube and other sites under the DMCA. Also, at least broadcast and basic cable TV programs are already available for free or for cheap, so incentives to steal them are low anyway. (Nielsen, 2012, Table 8a ).
Our particular interest here is commercial network program viewing, and among these programs, major network broadcast TV. As Figure 8 illustrates, these programs still earn the largest audiences and are in highest demand, although some individual cable TV network programs attract audiences in the same range. To be expected, these broadcast network programs are the most popular content for streaming. While exact figures are not available, one source reported that about 5% of all prime time TV program viewing was online in 2010 (Convergence Consulting Group, 2010) , and this fraction is presumably growing. Internet use has been relatively minor. In a recent econometric study based on the American Time Use Survey (ATUS), Wallsten (2011) found that online computer use for leisure (which was about 3% of a 5 hour total of all leisure activities for a U.S. adult per day in 2010), only partly displaced TV watching. On average, an additional hour of online leisure led to only .27 minutes less of all other leisure, including TV watching. Although the ATUS data suffer from definitional problems, Wallsten stated that "results suggest that online video is 'at least a partial substitute'
for watching television and videos." (p. 26). He suggested that one reason why Internet leisure use only partially displaces TV use is that more multitasking, with the TV on, appears to be occurring. Descriptive data reported by Vogel (2011) suggest a similar conclusion.
Of course, time is likely to shift the balance in favor of online commercial TV viewing, especially as program availability improves. To date, however, the viewer displacement numbers are not as frightening as some impressions have conveyed.
We turn now to the economics of online television.
III. Online TV revenue models
The economic future of television depends critically on the development of successful online revenue models. Greater program quality and variety, including Internet-original content, cannot otherwise be supported.
Among its many marvels, the Internet offers theoretical improvements over offline television in both advertising and direct payment as means of revenue generation (Harvard Business School, 2000; Shapiro and Varian, 1999; Bakos and Brynjolfsson (1999, 2000) ; Owen, 1999; Waterman, 2001; Evans, 2009) . Advertisements can be more efficiently targeted. Direct payment systems can be more efficient, such as by use of micropayments and mobile phone applications, and by facilitating price discrimination with dynamic pricing and instantaneous price changes. It is simply an empirical question how effective these alternative means of support will turn out to be for online television. 7 Online subscription revenues in Figure 9 is apparently dominated by Netflix, which offers both television programming and movies. It was reported that in Fall, 2011 TV programming accounted for 50 to 60% of Netflix viewing, rising to 80% by early 2012 (Stelter, 2012) . The apparent trend toward direct payment online TV revenue models parallels both the same trend for the standard TV industry shown in Figure 6 , and the finding of Waterman and Ji (2012) that since the mid-2000s, online media as a whole have shifted away from advertising toward direct payment models.
9 Screen Digest estimated that a la carte sales of TV shows through Apple, Amazon, and other OVD competitors amounted to $407 million in 2010 (FCC, 2012) 10 SNL Kagan calculated 2010 retransmission consent revenues to the four major broadcast networks to be at $1.14 billion and predicted the income form to grow to $3.61 billion by 2017 (O'Shea, 2011) . Broadcaster networks in sufficiently large markets obtain between $0.25 and $0.75 per subscriber from MVSPs (Atkinson, 2011) . Fox has been the most successful network in terms of collecting retransmission consent revenues, with SNL Kagan putting the 2011 figure at $257 million from distributors and $39 million from affiliates (Flint, 2011) . NBC trails the other broadcast networks nationally, but after its acquisition by Comcast, a Comcast executive has stated it intends to fight for more retransmission revenues on the NBC side while working to keep other broadcast networks' retransmission fees as low as possible on the cable side (Atkinson, 2011 Hulu Press Release (2012) While the online television industry remains in its infancy, and we do not have profit or loss information for online TV distributors, one suggestion of these revenue data is that online distribution of television programming is simply cheaper. To that extent, consumers will be the ultimate beneficiaries. So far, at least, online TV appears to be relatively vibrant, with small but increasing quantities of Internet-original programming offered by Hulu, Netflix, YouTube and some other suppliers. In this respect, the online television industry parallels the early development of cable television in the late 1970s and early 1980s. In the following sections, we consider more fully how the online TV market is developing and whether established offline players are a threat to it.
IV. The economics of online TV aggregation
Aggregation means the supply of large amounts of content via one website, typically from multiple creators or copyright owners. As suggested by Comscore rankings and Figure 7 above, aggregation of commercial TV programming, or more generally online video, so far appears to be a dominant model. The service iTunes, for example, aggregates TV programs and movies from numerous owners, primarily for a la carte sale. Hulu aggregates mainly programs from the 3 of the 4 major broadcast networks which co-own the site, but also content from hundreds of other "content partners." Netflix offers a large menu of movies and TV programs from different owners for a monthly subscription fee. At the other end of the spectrum, a number of other current online video businesses are essentially standalone networks, such as HBO-GO, ESPN360, and several individual cable TV networks. Viacom, Disney, and CBS Interactive are intermediate cases, in that they offer numerous broadcast and/or cable programs, but primarily only those produced or distributed by the website's corporate owner.
Aggregation in online video is important because of its implications for competitive structure. If the efficiencies of aggregation are high and program exclusivity is practiced, for example, a winner-take-all market in which one aggregator dominates, could result. Offline cable television systems, for example, evidently realize high economies of scale with respect to the amount of programming they deliver and with respect to the number of subscribers they serve. The apparent result of these efficiencies is local market dominance by a single cable operator in nearly all of the U.S. Aggregation efficiencies, however, do not necessarily imply that competition among multiple online aggregators--some of whom may offer similar or the same programming--cannot persist. In such case, entry of nascent independent online program suppliers could actually be easier than in the MVPD market because multiple aggregators are available to carry them as part of a larger package.
The efficiencies of online content or product aggregation have been studied by several authors, notably Bakos and Brynjolfsson (1999, 2000) . They showed that Internet aggregation, or bundling, has the efficiency characteristic of averaging consumers' demands for many different products at once, enabling more accurate pricing. Their model, however, appears to presume a collection of products sold at one price, such as AOL and other ISPs offered in early days of the Internet. While that model potentially applies to modern subscription services such
Netflix, a more apparent source of economic efficiencies of online aggregation is analogous to well-known reasons that brick and mortar department stores exist. Consumers have a one stop shop and a way to directly compare a variety of different brands.
As recognized by Bakos and Brynjolfsson, Shapiro and Varian (1999) , Harvard Business
School (2000), and others, however, Internet architecture offers unusual efficiencies of aggregation because marginal costs of carriage are very low compared to other media. Hot links to a virtually unlimited amount of programming content can be offered by one seller (although costs of transactions with content suppliers, and website development will be increasing in capacity). Online news sites, for example, thus offer vastly larger amounts of news compared to print newspapers. On the other hand, the Internet also makes disaggregation of content more efficient because the marginal cost of content distribution is very low. A print newspaper largely exists as a bundle, for example, because the whole package can be physically delivered to a subscriber more cheaply. Potentially, however, multiple websites can be created to offer specialized content that is comparable to different sections of a newspaper. Remarkably, then, the Internet greatly improves the efficiencies of both aggregation and disaggregation models relative to other media forms.
An evident advantage of online video aggregators is a strong identity in an ocean of websites, and this is clearly one objective of aggregators such as iTunes and Hulu (Yao, Queiro, & Rozovsky, 2008) . A look at online video suppliers at the other end of the spectrum, such as (Morgan, 2012) .
On balance, however, online content aggregation appears to be a compelling model.
Other Internet developments also seem to display its economic advantages. Google TV and computer. We continue with the important subject of aggregation in the following discussion of
Everywhere TV.
V. Offline-online bundling; the economics of TV Everywhere
The TV Everywhere concept was jointly announced on by the 2 largest cable MSOs in the U.S., Comcast and Time Warner in 2009. TV Everywhere is an umbrella model in which a cable system or other MVPD offers some aggregation of online television programming for free with "authentication" that the online user is a paid monthly subscriber of the MVPD. The primary online programming available is generally a subset of the programming which the subscriber already receives with their MVPD subscription. For example, Xfinity, the online aggregation service owned by Comcast, offers TNT and other Turner Broadcasting System channels to all Comcast subscribers whose subscription includes those channels. Users can either access this programming through the Xfinity portal upon verification of subscription or through the web pages of the specific channels, requiring verification of subscription with one of the currently 14
participating MVPDs who have entered into online video access licensing agreements with the networks. Or, www.HBO-Go.com, a website that offers mostly the same movies and TV programming that the familiar HBO monthly subscription channel offers, is free, but only to users who also subscribe to HBO via one of 23 participating offline cable, DBS, or teleco MVPD services.
TV Everywhere attracted immediate attention from some who alleged that it was an anticompetitive device intended to preserve market power of existing MVPDs by preventing the online video market from developing, and/or was intended to leverage that existing market power to the online market--thus giving an anticompetitive advantage to MVPDs in their attempt to monopolize the online video market (see Scott, 2010; Gardner, 2010) . These claims were elaborated in the FCC and DOJ deliberations leading up to approval of the Comcast-NBCU merger. Some commenters in the FCC proceeding argued that TV Everywhere was anticompetitive in intent, and that the increase in vertical integration between Comcast, a relatively large MVPD and ISP, and NBC-Universal, a major program supplier, would facilitate this and other anticompetitive objectives of Comcast (see, e.g., Cooper, 2010; Singer, 2010) .
More recently there have been press reports of a Department of Justice investigation into potentially anticompetitive practices by MVPDs to preserve their offline market power, or to gain anticompetitive advantage in the online video market (Catan & Schatz, 2012) . n/a n/a n/a none 22 MetroCast Cablevision 172,000 n/a n/a n/a none 23 Blue Ridge Communications 168,000 n/a Relationship with Snyacor announced n/a none 24 General Communications 143,000 n/a n/a n/a none Everywhere access to Encore, Starz, and Movieplex premium channels.
One reason for these package differences is that MVPDs have reportedly encountered numerous practical difficulties in navigating a snarl of contracting problems that would permit comparable online programming to be offered. Note also that the available online offerings vary according to which cable programming networks are already available to subscribers at the local level. Some cable networks, for example, are carried by only some local systems of an MSO, and the online availability of the given network's programming online varies accordingly.
Bundling of offline and online content by media companies is very common among some other media, notably newspapers and magazines. Our review of the 10 largest circulation newspapers and the five local newspapers with highest print penetration indicated that all of them offer offline/online bundles. While a number of them (eg, The New York Times) offer free online access with a print subscription, many also offer standalone digital services, in some cases for free, but often with different prices for different subscriber reception devices (eg, iPads, Kindle, etc.). While with little exception MVPDs that have digital services offer online programming for free with authentication, newspapers typically offer mixed bundling (ie, an offline/online package as the only option) or free online access.
Our review of the 10 highest circulation magazines shows a similar pattern, with a variety of bundling and pricing models. In most cases, online access is unconditionally free, but most tablet-formatted content or e-editions (versions that preserve the order and layout of the magazine) require subscriptions or, in some instances, can be purchased at a discount without paying for the print subscription. One exception is Time, which offers print and online access to its magazine content as a bundle, but also standalone online access for a separate price. The
Time portal also provides free access to other content not printed in its magazine, which makes a portion of its content more resemble the business models of the cable news channel portals.
While not within the top 10 magazines, The Economist offers a notable payment option; its 'digital-only' package is the same price as the 'digital and print' package, essentially throwing in the printed edition for free, rather than the opposite pattern demonstrated by many other media distributors.
An obvious difference between the newspaper and magazine cases and MVPD is that online distribution of print media began much earlier so that print/online marketing is more mature; and it has received as a result some academic attention. In the newspaper case, Francois (2010) compared online business models of British newspapers. Mensing (2007) compared online revenue business models of newspapers over time. Adams (2007) and Bleyen and Van Hove (2010) consider offline and online sales strategies from a bundling perspective and found that higher quality newspapers tend to offer separate print and website subscriptions and a la carte articles for sale, while newspapers with higher print subscription market shares are more likely to offer pdf, or digital newspaper facsimile subscriptions. While these articles document a wide variety of online newspaper business models, they focus on the decision of how the online service is itself priced by the newspaper parent rather than bundling strategies. However, Venkatesh and Chatterjee (2006) investigated circumstances in which it is optimal to bundle offline and online magazine subscriptions. They found that optimal strategies vary depending on relative advertising revenues of the two, the marginal costs of providing online and print versions, and consumer valuations. These authors offer a variety of marketing advice to magazine publishers, including the observation that although some magazines do provide free online access with a print subscription, that is generally not profitable except as a long term strategy to build demand.
None of these previous authors approach offline/online bundling from a price discrimination perspective, which has been the dominant perspective of a large general literature on bundling in the economic literatures (generally beginning with Adams and Yellen, 1976).
We proceed below to develop two numerical models of TV Everywhere from that
perspective. In one model, we demonstrate how stated claims by MVPD executives that TV Everywhere is designed to prevent offline subscribers from "cutting the cord," can be interpreted as a price discrimination device in which "low value" consumers are offered online video for free to decrease the probability that they will switch. Then in a second version of that model, we show how the MVPD price discrimination incentive can result in the foreclosure of a competitive online video market. Both model versions require that the MVPD have market power, but neither involves anticompetitive intent. (In a later part of the paper, Section VII, we consider anticompetitive motives and effects.)
A. TV Everywhere Model 1: Beneficial MVPD Price Discrimination
Base case: No online video services exist
Assume that we have a local monopoly cable operator. There are 100 consumers who each value the service at $100 per month. Let us also say that the cable system's marginal cost per subscriber equals $70 and is constant over all subscribers. There are no fixed or other costs.
An important assumption is that price is greater than marginal cost, which reflects market power. Also for simplicity, assume that the cable operator cannot overtly price discriminate among its MVPD subscribers. (We also assume that an indeterminate number of other consumers in the market are willing to pay less than $100, but for simplicity we ignore this group by assuming the operator will never have an incentive to serve them.)
Base case result:
The cable operator will set monthly price = $100; Resulting profit = 100 x ($100-$70) = $3000.
Case II: online video develops
Let us now say that Internet video arrives, and inspired by the Nielsen online usage data cited above, price demands among the 100 potential subscribers changes as follows: Now there are two homogeneous groups among the 100: a majority (80 of 100) whose demands for offline cable service are unaffected by the availability of any online video. A minority (20 of 100), however, are now willing to pay only $90 for cable due to their access to a variety of online video or other Internet entertainment.
As indicated by the second line, however, an online subscription video aggregation service, such as TV Everywhere --or a comparable standalone aggregation of video by a competing firm--would generate $15 in value to group II as an alternative to cable service. That is, online video aggregation is a contestable market with free entry. Finally, a package of cable and an online TV aggregation service would be valued by members of Group II at $100, an increase of $10 over the value of cable service.
To complete the cost picture, say that a standalone online TV aggregation service would have a marginal cost per subscriber of $25, but due to economies of scale, the cable operator could offer the TV aggregation service in combination with cable service at a cost of $15 per month. That is, we assume that a standalone online aggregation service is not profitable (for the cable operator or for an independent entrant.) In fact, although it is less expensive for the cable operator to offer an online aggregation service in combination with offline service, the incremental cost of $15 is greater than the increase in the value of the Group II subscriber's cable service if it includes a free online video aggregation service, such as TV Everywhere. In that sense, TV Everywhere is also "unprofitable," even as a bundled service.
Case II results:
(a) the standalone cable service option:
The MSOs optimal price remains at $100. Profits at the $100 price point = 80 x ($100-$70) = $2400. If the cable operator charged $90 to capture all 100 of its potential offline subscribers, its profits would be only 100 x ($90-$70) = $2000.
(b) the cable + free TV Everywhere with authentication option:
Price for the combination again rises to $100, capturing all 100 potential subscribers. Profit at the $100 price point = 100 x ($100-$70) -20 ($15) = $2700.
Thus, even though providing TV Everywhere reduces profits from the initial, pre-Internet total of $3000, the cable operator is able to prevent offline disconnections among Group II subscribers. In effect, Group II have become "low value" cable consumers who can be retained by offering the combined service. In effect, online TV bundling is an implicit price discrimination strategy by cable operators to sell both to its high and low value consumers.
These demand and cost assumptions, while again simplistic, are intended to reflect MVPD claims (e.g., Israel and Katz, 2010 ) that a standalone video aggregation service is currently unprofitable, and that the purpose of TV Everywhere is to dissuade current cable subscribers from disconnecting their cable service. Even though we assume that a standalone TV aggregation service is unprofitable (the cable operator in fact loses $5 per Group II subscriber by offering online aggregation in the sense that Everywhere TV's incremental value is $10 while its incremental cost is $15) the cable operator makes higher profits offering the bundle (but not the option of standalone online service) than if its Internet-oriented consumers disconnected and were satisfied by other Internet entertainment options.
Note further than the cost of operating an online aggregation service should be interpreted as the present value of expected long term costs. That is, its provider is likely to accept short term losses, such as newly launched cable TV networks typically experience, for example, but over time a stream of profits is expected to be realized.
Finally, note the importance of the relatively large gap between the value (and thus price) of cable service, and its marginal cost of $70 in the initial case, relative to the price-cost margins of online aggregation. If it were not for this dominating gap between price and marginal cost for cable service, such a bundling strategy would not be profitable for cable operators.
B. TV Everywhere Model II: Online video market "foreclosure" due to cable operator price discrimination
An interesting variation on the model uses the same cost assumptions for an online video aggregation service as before, but a modified demand structure. In this case, demand is higher for the online aggregation services, both as a substitute for cable service, or as part of a package with cable service.
Model II results:
Entry into standalone online aggregation could be profitably made. For the cable operator, however, it would be more profitable to offer cable service and online TV as a bundle for $100. In this case, Group II consumers receive surplus value of $110 -$100, which exceeds the maximum surplus ($30-$25 = $5) that standalone online services could provide if competitive entry bids down the standalone price to the $25 cost.
Profits for the cable operator from the offline/online bundle = 80 ($100-$70) + 10 ($100 -$95) = $2450, greater than the $2400 profit if cable service were sold only to the 80 high value consumers at $100.
In fact, if it were assumed that the cable operator could charge different prices for both the offline and online services, it could sell its bundle for as much as $104, and still provide greater consumer surplus than a standalone online service.
In this way, a cable monopolist can profitably bundle its offline and online aggregation services, essentially by foreclosing an otherwise profitable market for standalone online service.
The essential feature of this model is that the value of implicit price discrimination to the cable operator, by serving to prevent cable disconnects, is sufficiently great that foreclosing a potentially competitive online aggregation model by underpricing the bundle, becomes profitable. The model works because the total value of the bundle to the minority group of 20 is greater than the value of cable service alone to the majority group.
More broadly, the viability of the model depends on how valuable it is to cable operators to preserve their base of cable subscribers. As the size of Group II rises relative to I, the profitability of discriminating to prevent disconnects falls relative to the profitability of reducing retail prices of cable service. In the numerical model, if Group II becomes larger than Group I, the price discrimination incentive disappears. Also, as the value of the standalone online aggregation alternative grows relative to that of the offline cable service, the opportunities for cable operators to follow such a bundling strategy also fall. In the numerical model, if the value of the standalone online service were $40, cable operators could not profitably undercut entry by bundling.
Our above review of newspaper and magazine offline/online product marketing suggests how offline/online bundling in television may evolve as it matures: a wider variety of packages and pricing options, including standalone online video services. The MVPD industry, however, has some unique characteristics: arguably more local market power than newspapers, and especially more substantial national market shares, in terms of all MVPD and/or ISP subscribers.
VI. Anticompetitive behavior
From an antitrust perspective, anticompetitive behavior generally involves intent to monopolize, which in turn suggests unprofitable behavior in the short turn in order to increase potential long run profits. While Model II at least may have undesirable consequences, anticompetitive intent in the MVPD/online television market cannot be illustrated with as simple a numerical model as that in Sections B and C above.
Conceivably, offline/online bundling could be used by an MVPD to leverage its offline market power into the online video market, either to preserve its offline power by preventing the online market from developing, or by attempting to monopolize the online video market.
For example, the MVPD monopolist might be able to influence competition in the online market in this way if existing or potential online competitors are more poorly financed. A more likely and straightforward scenario would involve unilateral or collusive attempts by one or more MVPDs to use their market influence to restrict access of online video competitors to an adequate supply of programming (Ammori, 2010) . The possibility of such strategies was the focus of FCC and DOJ concerns in their investigations of the Comcast-NBCU merger in -11. (FCC, 2012 Baker, 2010) . While the viability of such strategies is controversial, they have an apparently long history in the television and video industries. The alleged withholding of cable programming from DBS in the late 1980s and early 1990s inspired the cable program access rules that were adopted in the 1990s (FCC, (1990 (FCC, ( , 1993 ; Waterman and Weiss, 1997) . In media more generally, alleged withholding of content from emerging competitive media , involving newspapers, radio, and motion picture theaters have been alleged (Ammori, 2010) .
Another potential form of anticompetitive behavior is the use of ISP market power to influence competition in the online television market. Specific strategies include exemption of affiliated or other program suppliers by ISPs from "data caps," or other "network management"
practices that are inconsistent with network neutrality principles.
The anticompetitive viability of "content starvation", as well as offline/online tying, or ISP network management approaches, are controversial, but it is possible to make a few useful generalizations about the conditions under which any such anticompetitive strategies would have any practical impact. First we consider the role of horizontal concentration in the MVPD and ISP markets and then vertical integration.
Horizontal market power at the MVPD or ISP levels.
In order for any anticompetitive strategy--or in fact a short term profit maximizing strategy such as that in the price discrimination models above--to have any effect on the online video market, the firm's national (as well as local) market shares of either MVPD subscribers or ISP subscribers must be significant. Otherwise, the strategy, while obviously affecting subscriber access at the local level, can have no significant effect on program suppliers at the national level-and thus no significant effect on development of the online video market. In the MVPD case, no leverage over program suppliers can be exerted because the actions of the MVPD do not significantly affect national program supplier profits. This statement applies both to anticompetitive intent and to efficiency motivated behavior.
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Similarly at the ISP level, no anticompetitive strategy to affect competition at the aggregation or program supply level can have any significant effect unless the ISP has a significant national market share. A data cap exemption by Comcast, for example, would not allow Xfinity, to prosper relative to Netflix, unless the Comcast ISP had a significant national market share.
Furthermore, if it were to be determined that there is a significant risk of national collusion at either the MVPD or ISP level, the magnitude of the effects on the programming market, and thus the online market, would obviously be greater. It is for this reason that the actions by Comcast, Time Warner, Dish, AT&T, and other major players justifiably attract much more attention than that do those of small MSOs or other MVPDs.
Returning briefly to Table 1 , if the intentions of TV Everywhere plans were largely anticompetitive, we would expect to observe only the larger MSOs or ISPs engaging in these strategies. The larger MVPDs were indeed the first to offer these plans. The plans are increasingly appearing, however, among smaller MVPDs without significant national market shares. That fact appears to confirm that the plans do not also have efficiency motives (which generally include price discrimination.) On the other hand, the TV Everywhere model is less prevalent among smaller MSOs. That fact, however, can be difficult to judge because there are apparent economies of scale in offering these plans, as suggested by the prominence of Synacor, which essentially serves as an TV Everywhere TV syndicate to these services. In fact, the National Cable Television Cooperative (NCTC) announced in July, 2012 that it would assist its 80 independent cable operators with developing TV Everywhere models (NCTC, 2012).
Vertical integration into programming supply and/or content aggregation.
Anticompetitive strategies, such as those described above, can be facilitated by vertical integration. For example, an MVPD (or ISP) can make a more credible threat to withhold 13 The significance of national shares is recognized implicitly and explicitly in a history of FCC reports involving the cable and other video industries. See especially FCC (1990 FCC ( , 2010 , and various of the FCC's 14 annual reports on the status of competition in the video industries.
programming if it owns that programming rather than if it merely puts pressure on the supplier by threatening to disadvantage its carriage on the MVPD or ISP. 14 Clearly, however, the same pressure by MVPDs can be applied to non-vertically integrated programming suppliers, as Ammori (2010) reports for the online TV case. The essential feature is the presence of horizontal market power by incumbent firms (in this case MVPDs)--which requires substantial national market shares to be credible. Vertical integration may or may not have much significance.
The particular economic advantages of aggregation in both the offline and online video programming markets were also discussed above. What if an MVPD also owns an online content aggregator, such as Xfinity? From the MVPD perspective, offline MVPD and online content aggregation is horizontal, rather than vertical, integration. However, if the MVPD owns both an ISP and an online aggregator, the aggregator could be favored by the ISP in a variety of ways (such as data cap exemptions). In this respect, vertical integration may be important because it could be a much more blatant violation of network neutrality principles for an ISP to favor the programming of a non-affiliated aggregator (eg, Netflix) rather than an affiliated aggregator (eg, Xfinity). Similarly, if aggregation becomes a dominant online video model and is in fact subject to winner-take-all characteristics, persuading enough cable program suppliers to withhold online service from competing online aggregators can be essential. In that environment, vertical integration could greatly enhance the credibility of a content withholding strategy of one or more MVPDs. Again, however, such a strategy can involve both vertically affiliated and unaffiliated program suppliers.
VII. Conclusion
So far, the online television industry appears to be unfolding in a vibrant way. Many parallels with the development of the cable TV programming industry in the 1970s and 80s can be seen. Like in the cable industry and later the DBS industry case, however, pro-competitive policies from the federal government are essential for this industry's economic success.
14 Baker (2010) gives an interesting numerical example of how vertical integration affects bargaining.
